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(54) ACTIVE CROP DIVIDER FOR A HEADER

(57)  Anagricultural vehicle (100) including a chassis
(102) and a header (120) connected to the chassis (102).
The header (120) includes a frame (121) and at least one
crop divider (122) rotatably connected to the frame (121)
at an axis of rotation (AR). The at least one crop divider
(122) is configured for dividing and lifting a crop material.
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The header (120) also includes at least one drive unit
(130) mounted to the frame (121) and operably connect-
ed to the at least one crop divider (122) such that as the
header (120) is moved in a forward direction (F) the at
least one drive unit (130) rotates the at least one crop
divider (122) about the axis of rotation (AR).
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Description
FIELD OF THE INVENTION

[0001] The present invention pertains to headers for
agricultural vehicles and, more specifically, to headers
which include crop dividers.

BACKGROUND OF THE INVENTION

[0002] An agricultural harvester known as a "combine"
is historically termed such because it combines multiple
harvesting functions with a single harvesting unit, such
as picking, threshing, separating, and cleaning. A com-
bine includes a header which removes the crop from a
field, and afeeder housing which transports the crop mat-
ter into a threshing rotor. The threshing rotor rotates with-
in a perforated housing, which may be in the form of ad-
justable concaves, and performs a threshing operation
on the crop to remove the grain. The threshing rotor is
provided with rasp bars that interact with the crop matter
in order to further separate the grain from the crop matter,
and to provide positive crop movement. Once the grain
is threshed, the grainis cleaned using a cleaning system.
The cleaning system includes a cleaning fan which blows
air through oscillating sieves to discharge chaff and other
debris toward the rear of the combine. Non-grain crop
material, such as straw, from the threshing section pro-
ceeds through a straw chopper and out the rear of the
combine. Clean grain is transported to a grain tank on-
board the combine.

[0003] A typical header generally includes a frame, a
pair of end dividers at the lateral ends of the frame, a
cutter to remove crop material from the field, and a con-
veyor to transport the cut crop material to the feeder hous-
ing for further downstream processing in the combine.
These features of a typical header are generally specif-
ically optimized to harvest a particular kind of crop ma-
terial. For instance, the header may be in the form of a
draper header which has a cutter bar, a draper belt, and
a rotating reel with tines or the like in order to harvest a
bushy or fluffy crop material, such as soy beans or canola.
[0004] Crop dividers on a header, such as lateral end
dividers, can cause a decrease in yield because the crop
dividers may ineffectively direct crop material into the
header. For example, some end dividers may push or
lay crop material over as it divides a row of crop material,
and thereby, on a subsequent pass it may be difficult to
harvest the down crop material which the end dividers
have pushed or laid over. Additionally, for example, the
shape of some dividers may cause an operator to stop
the harvesting process and physically remove the lodged
crop material.

[0005] Some headers may furtherinclude a down crop
attachment located on one or more crop dividers in order
to move bent, fallen, or lodged crop material from the
front of the header towards the conveyor. A down crop
attachment may include a rotating chain or belt located

10

15

20

25

30

35

40

45

50

55

at the center of the crop divider. Incorporating a down
crop attachment can decrease economic loss, since the
bent, fallen, and/or lodged crop material would not oth-
erwise be gathered into the header. Additionally, the
down crop attachment will increase the harvesting effi-
ciency as the operator does not need to stop the harvest-
ing process to cleanlodged crop material from the header
as often. However, down crop attachments may be com-
plex and cumbersome to maintain. Additionally, some
down crop attachments can undesirably increase the
overall weight of the header.

[0006] Whatis needed in the artis a cost effective and
efficient crop gathering attachment for dividing and har-
vesting a crop material.

SUMMARY OF THE INVENTION

[0007] In one exemplary embodiment formed in ac-
cordance with the present invention, there is provided a
header that includes rotating end crop dividers and drive
units for rotating the end crop dividersin order to separate
and lift crop material into the header.

[0008] In another exemplary embodiment formed in
accordance with the present invention, there is provided
an agricultural vehicle including a chassis and a header
connected to the chassis. The header includes a frame
and at least one crop divider rotatably connected to the
frame at an axis of rotation. The at least one crop divider
is configured for dividing and lifting a crop material. The
header also includes at least one drive unit mounted to
the frame and operably connected to the at least one
crop divider such that as the header is moved in a forward
direction the at least one drive unit rotates the at least
one crop divider about the axis of rotation.

[0009] In another exemplary embodiment formed in
accordance with the present invention, there is provided
a header for an agricultural vehicle including a frame and
at least one crop divider rotatably connected to the frame
at an axis of rotation. The at least one crop divider is
configured for dividing and lifting a crop material. The
header also includes at least one drive unit mounted to
the frame and operably connected to the at least one
crop divider such that as the header is moved in a forward
direction the at least one drive unit rotates the at least
one crop divider about the axis of rotation.

[0010] In yet another exemplary embodiment formed
in accordance with the present invention, there is provid-
ed a method for operating an agricultural vehicle. The
method includes the step of providing a header config-
ured for connecting to the agricultural vehicle. The head-
er includes a frame, at least one crop divider rotatably
connected to the frame at an axis of rotation, and at least
one drive unit mounted to the frame and operably con-
nected to the at least one crop divider. The method in-
cludes the further steps of rotating the at least one crop
divider by the at least one drive unit about the axis of
rotation as the header is moved in a forward direction,
dividing a standing crop material by the at least one crop
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divider, and lifting a down crop material into the header
by the at least one crop divider.

[0011] One possible advantage of the exemplary em-
bodiment of the header is that the active crop divider can
efficiently divide and lift the crop material into the header
instead of flattening or pushing the crop material in the
direction of machine travel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For the purpose of illustration, there are shown
in the drawings certain embodiments of the present in-
vention. It should be understood, however, that the in-
vention is not limited to the precise arrangements, dimen-
sions, and instruments shown. Like numerals indicate
like elements throughout the drawings. In the drawings:

FIG. 1illustrates a perspective view of an agricultural
vehicle with a header that has an active, rotating crop
divider, in accordance with an exemplary embodi-
ment of the present invention;

FIG. 2 illustrates a front view of the rotating crop di-
vider of FIG. 2, in accordance with an exemplary
embodiment of the present invention;

FIG. 3 illustrates a side view of the rotating crop di-
vider of FIG. 2, in accordance with an exemplary
embodiment of the present invention;

FIG. 4 illustrates a schematic view of a hydraulic
drive unit, in accordance with an exemplary embod-
iment of the present invention; and

FIG. 5illustrates a schematic view of an electric drive
unit, in accordance with an exemplary embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The terms "grain", "straw" and "tailings" are
used principally throughout this specification for conven-
ience but it is to be understood that these terms are not
intended to be limiting. Thus "grain" refers to that part of
the crop material which is threshed and separated from
the discardable part of the crop material, whichis referred
to as non-grain crop material, MOG or straw. Incomplete-
ly threshed crop material is referred to as "tailings". Also,
the terms "forward", "rearward", "left" and "right", when
used in connection with the agricultural harvester and/or
components thereof are usually determined with refer-
ence to the direction of forward operative travel of the
harvester, but again, they should not be construed as
limiting. The terms "longitudinal" and "transverse" are de-
termined with reference to the fore-and-aft direction of
the agricultural harvester and are equally not to be con-
strued as limiting. The terms "downstream" and "up-
stream" are determined with reference to the intended
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direction of crop material flow during operation, with
"downstream" being analogous to "rearward" and "up-
stream" being analogous to "forward."

[0014] Referring now to the drawings, and more par-
ticularly to FIGS. 1-3, there is shown an agricultural ve-
hicle 100 in the form of a combine harvester 100 which
traverses a field in a forward direction, denoted by arrow
"F". The agricultural vehicle 100 generally includes a
chassis 102, wheels 104, and a header 120 connected
tothe chassis 102. It should be appreciated that the head-
er 120 may be incorporated in any agricultural vehicle
such as a combine, a windrower, or any other prime mov-
er that is used for cutting crop material.

[0015] The header 120 may be in the form of any de-
sired header, such as a grain header. As shown in FIG.
1, the header 120 is in the form of a grain header 120
which generally includes a frame 121, at least one end
crop divider(s) 122, having protuberances 123 and fins
124, that is located at the lateral end(s) 125 of the frame
121, a conveyor 126, a cutter bar 127, and a rotating reel
128 with tines 129. The header 120 may also include one
or more drive units 130 for driving the end crop divider(s)
122 and actuating systems 140 for adjusting the position
of the end crop divider(s) 122. The header 120 may ad-
ditionally include various components and systems for
the collection and transportation of the crop material;
however, such components and systems have been hid-
den from view for brevity of description.

[0016] In the exemplary embodiment shown, a crop
divider 122 is positioned at each lateral end 125 of the
frame 121 of the header 120. The end crop dividers 122
divide and lift the crop material as the agricultural vehicle
100 is moved in the forward direction F. The end crop
dividers 122 are rotatably connected to the frame 121
and rotate in a rotational direction R1 about an axis of
rotation AR. The axis of rotation AR may be substantially
perpendicular to the forward direction F, plus or minus
approximately 15 degrees. The end crop dividers 122
may have any desired shape, such as elliptical, trapezoi-
dal, conical, or spherical, which provides positive contact
with and effectively divides the crop material. For exam-
ple, the end crop dividers 122 may have a disk-shaped
body. The disk-shaped-body can be in the form of a pro-
late spheroid which has been truncated at its left and
right sides (FIG. 2). The end crop divider 122 may be
symmetrical or non-symmetrical. For example, the end
crop divider 122 may be two-sided as shown, such that
the end crop divider 122 is symmetrical, or the end crop
divider 122 may be one-sided such that one side has a
disked-shape and the other side is substantially flat (not
shown). The end crop dividers 122 may be composed of
any suitable material such as metal, plastic, and/or rub-
ber. In operation, the end crop dividers 122 will lift and
divide standing or down crop material. The disked-shape
design of the end crop dividers 122 allows the crop ma-
terial to gently fall inwardly into the header 120 or out-
wardly away from the header 120.

[0017] The protuberances 123 of the end crop divider
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122 perform araking function in which the protuberances
123 contact and gently lift the crop material. The protu-
berances 123 may be in the form of a plurality of fingers
123 extending outwardly from an outer surface of the end
crop divider 122. However, the protuberances 123 may
be in the form of ribs, flaps, spikes, nodules, and/or a
textured surface. The protuberances 123 may be located
anywhere along the outer surface of the end crop divider
122. Forexample, the protuberances 123 may be located
around the center perimeter of the end crop divider 122.
The protuberances 123 may be fixedly attached to the
end crop dividers 122, or the protuberances 123 may be
retractable.

[0018] The fins 124 of the end crop dividers 122 are
configured for preventing the crop material from being
lodged in between a respective end crop divider 122 and
the frame 121 of the header 120. The fins 124 may be in
the form of grooves or protrusions on the outer surface
of the end crop dividers 122 that can effectively contact
the crop material. The fins 124 of the end crop divider
122 may be located on the sides of the end crop divider
122, and the fins 124 may spiral outwardly from the axis
of rotation AR. It should be appreciated that the fins 124
may be located at any desired location on the end crop
dividers 122, and the fins 124 may form any desired pat-
tern.

[0019] The drive unit 130 is mounted to the frame 121
and operably connected to the end crop divider 122 such
that as the header 120 is moved in the forward direction
F, the drive unit 130 rotates each end crop divider 122
about the axis of rotation AR. The drive unit 130 can allow
for variable speeds in order to better lift and separate the
crop material prior to the crop material coming into con-
tact with the reel 128. As discussed in more detail below
with respect to FIGS. 4-5, the drive unit 130 may be in
the form of a hydraulic drive or an electric drive. Addi-
tionally, the drive unit 130 may be in the form of a me-
chanical driving wheel (not shown). For instance, the
drive unit 130 may include a driving wheel that is rotatably
mounted to the frame 121 via a shaft, and the drive wheel
may contact the field and the end crop divider 122 as it
rotates in order to rotate the end crop divider 122 in the
opposite direction.

[0020] The actuating systems 140, respectively locat-
ed at the lateral ends 125 of the frame 121, may include
one or more actuator(s) connected to the frame 121 for
adjusting the end crop dividers 122. As shown, the actu-
ating system 140 includes two actuators 142, 144 for
respectively adjusting a respective end crop divider 122.
Hence, the actuating systems 140 may respectively
raise, lower, rearwardly move, and/or forwardly move the
end crop dividers 122. The actuating system 140 may
move the end crop dividers 122 in between a stored,
retracted position and an active, crop contacting position.
It should be appreciated that the actuating systems 140
may include additional actuators for changing the camber
angle of the end crop dividers 122.

[0021] Referring now to FIGS. 4-5, there is shown
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schematic representations of the drive unit 130 in the
form of a hydraulic drive 400 (FIG. 4) and an electric drive
500 (FIG. 5), respectively. It should be appreciated that
the agricultural vehicle 100 may include either or both
hydraulic and electric drive units 400, 500 in order to drive
the end crop dividers 122. It is noted that FIG. 1 shows
the drive unit 130 in the form of an electric drive unit 500.
[0022] The hydraulic drive unit 400 generally includes
a divider hydraulic motor 402 operably connected to and
driving the end crop divider 122 and a control valve 404.
The divider hydraulic motor 402 is fluidly coupled to a
reel hydraulic motor 406 via hydraulic lines 408A, 408B.
The reel hydraulic motor 406 is attached to and drives
the reel 128 in a known manner. As the reel hydraulic
motor 406 operates, the control valve 404 may propor-
tionally control the speed of the divider hydraulic motor
402 by controlling the flow of hydraulic fluid in and out of
the fluid lines 408A, 408B. The divider hydraulic motor
402 and the reel hydraulic motor 406 may rotate in op-
posite directions. It is conceivable that the divider hydrau-
lic motor 402 may instead be operably connected to a
different hydraulic component of the header 120, such
as the hydraulic motor of the cutter bar 127, and/or the
agricultural vehicle 100.

[0023] The electric drive unit 500 generally includes an
electric motor 502 and a controller 504 electrically inter-
connected via an electrical line 506. The electric motor
502 is operably coupled to the end crop divider 122. The
controller 504 may selectively control the speed of the
electric motor 502 in order to speed up or slow down the
end crop divider depending upon various crop conditions.
The controller 504 may be located on the agricultural
vehicle 100 or on the header 120. It should be appreci-
ated that the electric motor 502 and the controller 504
may be operably coupled via wireless communication
instead of the electrical line 506.

[0024] The controller 504 may be in the form of any
desired electronic control unit (ECU), and the controller
504 may be incorporated into existing hardware and/or
software of the agricultural vehicle 100. The controller
504 may include software code or instructions which are
tangibly stored on a tangible computer readable medium.
The computer readable medium may be in the form of a
magnetic medium, e.g., a computer hard drive, an optical
medium, e.g., an optical disc, solid-state memory, e.g.,
flash memory, or other storage media known in the art.
Thus, any of the functionality performed by the controller
504 described herein may be implemented in software
code or instructions which are tangibly stored on the tan-
gible computer readable medium. Upon loading and ex-
ecuting such software code or instructions by the con-
troller 504, the controller 504 may perform any of the
functionality described herein.

[0025] The term "software code" or "code" used herein
refers to any instructions or set of instructions that influ-
ence the operation of a computer or controller. They may
exist in a computer-executable form, such as machine
code, which is the set of instructions and data directly
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executed by a computer’s central processing unit or by
a controller, a human-understandable form, such as
source code, which may be compiled in order to be ex-
ecuted by a computer’s central processing unit or by a
controller, or an intermediate form, such as object code,
which is produced by a compiler. As used herein, the
term "software code" or "code" also includes any human-
understandable computer instructions or set of instruc-
tions, e.g., a script, that may be executed on the fly with
the aid of an interpreter executed by a computer’s central
processing unit or by a controller.

[0026] These and other advantages of the present in-
vention will be apparent to those skilled in the art from
the foregoing specification. Accordingly, it is to be rec-
ognized by those skilled in the art that changes or mod-
ifications may be made to the above-described embod-
iments without departing from the broad inventive con-
cepts of the invention. It is to be understood that this
invention is not limited to the particular embodiments de-
scribed herein, butis intended to include all changes and
modifications that are within the scope and spirit of the
invention.

Claims

1. Aheader (120)foran agricultural vehicle (100), com-
prising:

a frame (121);

characterized by:

atleastone crop divider (122) rotatably connect-
ed to the frame (121) at an axis of rotation (AR)
and said at least one crop divider (122) is con-
figured for dividing and lifting a crop material;
and

atleastonedrive unit(130) mounted to the frame
(121) and operably connected to said at least
one crop divider (122) such that as the header
(120) is moved in a forward direction (F) said at
least one drive unit (130) rotates said at least
one crop divider (122) about the axis of rotation
(AR).

2. The header (120) of claim 1, wherein said at least
one crop divider (122) includes a plurality of protu-
berances (123).

3. The header (120) of claim 2, wherein said plurality
of protuberances (123) are in the form of a plurality
of fingers (123) extending outwardly from an outer
surface of said at least one crop divider (122).

4. The header (120) according to any of the preceding
claims, wherein said at least one crop divider (122)
includes a plurality of fins (124) configured for con-
tacting the crop material and preventing the crop ma-
terial from being lodged in between said at least one

10

15

20

25

30

35

40

45

50

55

crop divider (122) and the frame (121) of the header
(120).

5. The header (120) according to any of the preceding

claims, wherein said at least one crop divider (122)
has a disked-shape body.

6. The header (120) according to any of the preceding

claims, wherein said header (120) has a pair of lateral
ends (125), and said at least one crop divider (122)
is in the form of a pair of end crop dividers (122)
which are respectively located at the lateral ends
(125) of the frame (121) of the header (120).

7. The header (120) according to any of the preceding

claims, wherein said axis of rotation (AR) is substan-
tially perpendicular to the forward direction (F).

8. The header (120) according to any of the preceding

claims, wherein said at least one drive unit (130) in-
cludes at least one of a hydraulic motor (402) and
an electric motor (502) operably coupled to said at
least one crop divider (122) and configured for rotat-
ing said at least one crop divider (122).

9. The header (120) according to any of the preceding

claims, wherein said header (120) further includes
at least one actuator (142, 144) connected to the
frame (121) and operably connected to said at least
one crop divider (122), and said actuator (142, 144)
is configured for at least one of raising, lowering,
rearwardly moving, and forwardly moving said at
least one crop divider (122).

10. An agricultural vehicle (100), comprising:

a chassis (102); and

characterized by:

the header (120) according to any of the preced-
ing claims.

11. A method, comprising the steps of:

providing an agricultural vehicle (100) having a
chassis (102) and

characterized by:

the header (120) according to any one of claims
1to09;

rotating said at least one crop divider (122) by
said at least one drive unit (130) about the axis
of rotation (AR) as the header (120) is moved in
a forward direction (F);

dividing a standing crop material by said at least
one crop divider (122); and

lifting a down crop material into the header (120)
by said at least one crop divider (122).
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